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OHAPTER 1 
Dr!ROJ)trOTIOI' 
It hu ... wU ..... U8be4 that ... teJa IU."<Hluet. ~1v.4 
hom acttvated ... o~l aM hlatd7 et'teetift 1n lnoreaoins tbJ 
..-entratloa t4 oalci_ In tM bl.oo4 an4 in Mll.nllS the ~ 
'au fd para~ld 1ruIJQttloSft11OJ"_ One et t'be,. t. ~"-l:l1-
ehN1 (4f.10). Ia.;.lte ~ 1ta td.4e8pflllU oUntoal use. t .. 
lnwatlgat10aa cotK'iemS.ns Ita bl00be.m!oal "1 haft __ .... .it L., .... 
Df.hJil:rotaob7.~l I. obtaiaed bJ' the :po4uot1oa ottae..~8te," 
8, 4im.vatlve fit ~at'" 81'808-.01 (9). VU'J1.n8 ,s.ela..,. al_ 
be prodtlCtld by' re4uOlns oalo1tttPol .. ..,. .~ mtxt'Wl' •• at t .... 
,41 .... oJ."808terol (10. 11. "). !ho roftlU1u or ~taoh~ 
aM "1&"" .... ound. eM g1'Mn in 118_ 1. Obed.o.al17. ~ 
.bJ1Ituwo1 ,. ao'M' :related to 081011.1'01 (V1HmlD D2 ) dtff.sas 
baa it stl'UC~ I.n that tM -tb71.- .~.t 0'9 , .... 
~ to.cm, with the el1minatlon I/f1t the 4ou.'b1o bctnd. The .~ 
.... '.tic flta1a.t.tanahtp or lting A to ~ 1'I1RI8fn4.~ ~ the ~Mt1l.e 
.Y1det'l,. .. ~. Wbt)thar a c:U.b7Q.J~~J"l vat! ve 1. tol'JlllHl • 
cU~ta.oh,..terol or a 4I,hJ'~ tcdn D, •• s.no. 'both eompounda 
at'G to~ ~ the reduotlon of dtbep oalolte1'01 o.r taoh:1-
.'teNt but to '181'11111 de~. (9, 20. 22., 23. 24)·. 
Dl.h7~"b:y''''''lt1b_ e&rdft18~ere« 1n 8.ppropl"1ate do ••• Nt... the 1_ ... 1 ot total etlle.lum and oCltulf;qaently, the ocrr.oen-
tNtlon ot 10m. calc!um in the serum (1, a. 6, 'ta, ,6,19, 21). 
Beo __ ot this oalo_a .rteet, it t. of ",&111$ 1n ooweotlng the 
I = TACHYSTEROL 
II = DIHYDROTACHYSTEROL2 
III = DIHYDROVITAMIN D21 
R = C H 9 17 
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P!OORB" 
DtHYOO<nAO!!~.ROt2 AID RE!...A!lm COMPOtmDS 
, 
the b1POOalcem1a ot 'brPop8Pa~41_ (ld1opath!o .. P08top.~ 
atift) and pM'U4opuath~id:f. .. tb.ore'b7 oontrolins tet:8n7 and 
preftntlJl8 other mantfestab10na ot' bnJ_d.o«nda. Another 1mpor-
MIlt uee at d1~C)taehys~ol, alao ~nt upon Itsoa1oem1o 
etrect, is in the tx-•• tmc t of vttamtn D Hslatant .tokets (12). 
The weight of evidence at the p~e.ent t!me 18 t.h.at 41h1drote.obya 
01 as wll .. ;,d tho vtted.as D and p8%'a~~d hQ~ all haft .. 
~t offect an ~.ob111aatle.n of' Jd.na:val C1"'OBl 'bcm.& and thatthls 
.tree. 1s pertf~17 vespGb81ble tor tbe elevation Of serum oal-
o1~ ~Oin. reoent v.-k (16.'9) lt~tiJ:t8 that 41~drotach1.teN13 
18 the roost bype:roaloalo ~t t'o11~ In 4"1'0481118 order 1.),-
d1h7th'otaorr.rstaPo12' Vitamin D,. end VI tlU'dn 1>2' tfhetbel'" 81't11n 
wall,. ox- stte. admtn!stftt1on tit one btravenoua Injection .• ",. 
:r~ a~ oa1c1UJ1 levels appetitr to be obta1ne4 2-4 4&,.. U'tuJr 
the adrld.n1atx-a:b1on. Mhydt-otach7st_ol alao aeOI'eaM8 the .tocal 
elCCHt10n at cdoi:w.a and bereasea the t.'&:r!nary output of calcium.. 
It ChtuMS a riM in 841WUm phosphorus, deeltGases the fecal Ottt;pu.t 
and 81the:tt lncroaM8 the ~ pho8pb.orua output ... ma1nt"n8 
,. f '1'-' ! 
it at .. con.stant 1e".1 in apt fie 01' dool"eue4 lntake.. n1lqd:rot:aol1Y-
6~el baa an lllh1b1toryet'fect upon bone t1atN8 repaix- as d..., 
onstl-ated. b7 slS u,'tUe teehn1qwa (151. App~tlJ, d1h~tachJ­
atel'O'l bloo.ka tbs &Qnthea1s of muoopolysaeehal'tdes 1n the newt,. 
fOnlted ooUagen tlawe. 
It was the ma1n intent ot this 11(J8e8l:*Ch to in! tiate a at\ld7 
of the metaboltam of dl~tachyatepol. _plowing r .. the WCJIIk 
tntlua.l~l.d dnl~taohy.tero1e. It WaS to be o~ 1f1th 
tM 41strlbutlorl. ot thAt ft4ioa,ctl.. label 111 th. blood. N"ftt~al 
~ •• aM excMta of animal. in,jeo,ted wtth the labeled. e~. 
~ obt1ol"Vat:lona _" to be co~l.ted wt ~l ~ lOft18 of •• r& 
ea101ua ot tha .~'a1 ant_18 at the time Of _l'!1'1(Mh 
!hlu Appl'OachwO\t14 aftoN .. _an_ ot atudy1:ng .. ~11_ tn 
~_t1 ..... 
~'1:uA ~l?&¥!Sl. 
S 
CHArl'ER II 
MATERIALS AlID l~HOD8 
The t.rl t1,~xohanse technique f1.pat described by Wl1ssbaoh 
(2S) has attraoted attention WlOng b1ochf)lllists as 8. meana of' pre-
paP1ng radloQotift o_tpo'lUlds WhiCh oannet be 1ebo1.4 Itatlatacton. 
1,. or economically-by the U8\tal ayntb6tlc teobn1q;u;ea. In eatene_. 
the WIUbaoh pJllOC$dttr., oOl'U4ata in fdC;p081ns ·tbe c._pound to 'be 
1a1.wlled to en "~l". t4 p'Q.'re tit'lt1um g ... WtiW a pet-1od ot 
time. During th!.s exposupe. Pe41atlon h'0lil <It.aintegratlng 'tKtl't. 
l1'!J.old oauae th.e p~UQtlca of -oalte4 ana !00l .... 0I'S_10 aol~w 
c1.l1es" th lob tllen t\?m. 1._1_ ~t. 'by .l--eact!n~ with gu.on. 
tritium (18). 
Plv. S"" of tU.hy"otaob.7."~l. t98.~ dl~tach7.tero12) 
wore obtatMd ~ tbo Mann flea.uob Laboratorte., If_ York City. 
A sampl. tit' 1.0)4 ~ vu.apoaed to 2.44, ~es or tritium 
at .. atJaoaph*3N • 2goC t.. 14 _. 'by the Yi)lk R4d100'heP.1cal 
Ocmp8R1. mtdd. •• nl1n~d ••• !be aolvcmt \Ioed for MrmlOY'lns the 
label_ tritium WGJI denaltlft4 metl"l71 aloohol. The ap"ollle act1vi ... 
t:y ~ the crud. ~ ... atton as ~".11'94 ._ stated to be 0.319 
-/mg. 
r.qr1tJS.l'J.s. 
tt wu 0Ul.' d •• l"to lnJ·ect tlW A!.10 111. 8JJ pU.1I'e It rON d 
poulb1e 80 that the .r:reote e1110ited ~ng the animal expeXtt-
JAOllta would be due onlY' to the 1.'1*-10 and not to _u:Pttl.s~ Tb& 
6 
1:mmed1at& problem. W'a.~ to prepare the dlh.7d.rotacb.:1uil$rol 1n as 
pw:. a tcmm. {Ul pO$s:t'bl~ both chem1c.all,. and radiochemioall,._ 
ACCWd1nglYt purificatl¢rl. and ehtu"actenaatlon ot the la.\)e,led 
A •. Bt.ca4~~Mt1.2!l. 
Saml;)lea oJ: unlsb-olod and wi t1.~1e.'b.led tU,l!fdrotneh"sterolZ 
wZ'O recryatal.!lzed se'V'Ol'al tbles t!:'C'l 90f~ r:ethyl alcoho1. l~lt1ng 
po1nt dott)~tim. ~ %l"Ade with .&n B1mor and ~nd Rot a'tap 
XftOltlng },Jomt appm:watufa. '1.'be$G data appear 1n T'abl.& 1. 
'lADm X 
5~1l~G lOJ;ln'. ~~r:m1:rf{A~~O!P, ,,,OF, r~~!!t~3,A /\:11) Jllf~\qSLFJ) 
~l!~1Q(.!l9,fb:qJt(S 1'!\i~O~ 
l£tIB£.I'~9.I 
R.htl'\t04 trcm Harm. nese4%'Oh Laboa-o.twio8 
Moe He"...,atallldd }~ann p~oduct 
Tlu-lca reerystall.iz.ed. r'!ann product 
Rf1081ved. tram Vollt RadiOCherdca1 Company 
Moo recp.faf»a111zed Volk product 
'llu;t1ce ~ec1"'Y'stalll •• d Volk product 
~~ of' 0.5 mg. .nch tit thetbr1ce 
recryetell1sed ¥..Qml pI'oduot end the 
thrice t":$01'7'8talllJod Volk product 
!!!.~ .. 1iJas~OlAt 
120."'0 
126.1°0 
126.100 
119.4°0 
121.S-0 
121.,00 
The melting points of tbe roeor"lJ8tal11sed pl'eparat:lous .moUlt 
w! th those reported in tho 11 tet-ature (22) '" 
T 
l!., ~tr!S£aBl).'t. 
Alter a aeft •• or prelSmS_17 .~lna'lcm.a f4 ..... 'bO~. 
teOhniquo. and aolvant" were tested. 8. sTstem ~o:r des08llding oh~ , 
tograpby waG d.vi.ea wtdoh gave conalatent tit values ~or bOth 
or:rstal11ne CompOUllds. 
SOmls. of n-hep tsnewas plewed 121 the bottom of tbe e."U'oma-
t~ph.)" je (2) • 6t Old.) fll\d allowed t~ equilibrate with 1ta 
ftpor t()'J! 46 b~.. P1 vo 'ldbd.a el1.quot8 each of lolutlo:n.a or the 
twice reo.,..tNt11lu4 unla'belM dthYdrotaohyateZ'012 (0·.·30 fIII!/ml) 
end labeled d!.'b7drotu.ch1';;tev-ol,a (0.2S ma/ml) "118 apt;ttte4 about 
10 om. from the end of a strolp or Whatnum " tilter paper Which 
•• !mm.eraed in ill tl."ottgb oont.aln1ng 20 mls. of n-ll.eptane. Deac.n4-
11lg'~t~ph,. vall oaJl'Pled. out filii! about two and .. ha1t b.ours 
.1; Men. tempepa'tu. •• At theen4 fit tnt. time, t.be peper "fUll ~ 
moved from tbe jar. d~ 41'104, and sp~ With a solut1on of 10% 
pboaphotn.mptl0 Gold in 95".tbyl aloohOl. !'.be c~to~ vu 
g4tntJly be.~ Oftr • hot pla" until the chuaotel"ls'tio .,..Uow 
'Pote appe~. tn tht& P~e4uref l'OUll4 un~,l .pete wore de-
tee ... v1th notrall.1q evident. Tb$ae apot. wx. ala. _tNt .. 
wi ttl aho~ ul tx-molet 11gb. Uttn$l"8.l.1gbt, ]4~1 SL 2$37) but 
tibe phoaphotungatatct 4."lopmg &gont VIiU' J;r.t •• T$a •• 1 t l1lO1'e 
olear1,. 4eptohd the spot boundu1 ••• The H, vuue. obtained ~ 
preaol'lt.4 In Tabl. II. 
8 
£a9Jll.4 
Unl.a'beled Dthydrott:+Ob'ystero12 (Twice rec~.t8111s~) 
• 
q 
0.71 
0 .. 71 
0.11 
0.12 
0.71 
0.11 
0.11 
0.12 
Sino. 41"tl1'lOtlve &pots weI'" obtu:n.ed ld th no evident Wa1Un8. 
It vas cOJ:lGlud;eCi that the ".10 WU homogeneous an.d or h1gh pw:t1t, 
!l. tt\tra!!o,..,t ,Alta.!!mtlSI. 
tlltrav101et absorptt.cm. apectl"a., detemlnod wi th a .Bee'" 
1~1 Dt1 Speotl'Opbotome.ter w1th 1.000 om. oella, disclosed no 
d1t'rettence ba~ tb& :Ntoryatall1sed ~1t1ated AT.10 and 1t. ~ 
labeled oounterpart tF1gs. a ~ 3). ~'h •• ~.at band oeC\WS ._ 
2" = 'Which 1. an indioation. of .. eo:n3ugate4 tiene system. 'lb. 
Oalculated abaorptlon ooett101 __ aM w1thin. 1% of thoa. l"epor'tM 
in the 11 tentt.u.'8 (22),. 
I? littl1!td: ~t£o.o •• 
I~ apeetH80oP7 was employed as an. ac1d11d.onal o1'1terion 
of purlty. ~ 1nst~nt used to produco thea. spectra Was a 
o 
o 
0.6 
0.5 
9 
241 
A2610 =6 55 
A2510 =1007 
A2425 =871 
FIGtmE 2. 
251 261 
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o 
1.2 
1 
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241 
A2610 = 654 
A2510 = 1015 
A2425 = 871 
251 
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261 
A.BSORHIOB SPE'CTllUH or 'lRITIA'l'ED A'l ... 10 
Qonceutrat:tm 12.0 " 1("") mg/raJ.. 1n 95" EtOll. 
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1 i 
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12 
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i 70 
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H+H++H\l tiltffi~++++-H+t++tt+H+t+++++H+t++t+HI+tt!I'ttttt++t++mb-l'H=lrl-++IlI-+iH+'IlI+I-l+++-l+l+I-l+++-l+l+I+l+l-W " , !.U II LH++++H+I+H+Hll 
, ! 
, '~ : 
20 ~ : .::·20 
+++++++++++H+++H++nrrnrrH+++H+++H+++H+++H+++H+++++++++++H+++Hffffi~+H++~+++H+++H+++H+++HH+++H+++~*~c~ 
H) 'r 
l-tH-t-t+t+t-t+t+t-1 H+H+H+l+f+++H+l+f++++++l+f+++H++H-f-jO +-1 H-i, +H+l+f+++H+l+f+++H++H+l-l-J.'t++H+l++l+-I+++++I-I-l+H+C+H.!.-I-I-, q,~ -1-1 . I - I • 
noUBE S 
INPRAUrm SPECTRTJH OF ONCB ~HYSTAtt.I:r.sD UIiLAImLF!D 
A!-10 (0 .. 8 ••• ) 
13 
III :1. : , : • ~ , , , i, '" I:, Ir~ll W,iii ii j, 1'+ , iUt Ii, 
i·' , 
Jill' 
"0 
I i'J " ,
'0 
, 
H+tti+tti Hmi++tt+H+t++H+t H-H++++H+t-H+t+H+f-tttt;- H+tj++tt+H+t+++1 l+++'-++rc'+tI+tc-'t1t il~, ij-j ~,'+'. l[+iL 
: 40 '40 II I '40' I I I II I 
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rerld.n.Elmer Hodel 21 .Inhared. $pMtpophot .. teP. Less tban 1 mg. 
of the unlabeled. an4 la1'Jele4 88l1Pl •• Wd pl ... a in • m11 with .. 
_13 a'QOUnt of finely ll'Ounil, !dahl,. pure Dr and mixed· tll&Ch8nl. 
oilly tor 30 HOOD4a. BMb __ ple ft. than pre.aM into a pttl1et 
~. h1gh vaou. and 14th 12 taa_ p%'eaRN. The l'1lmaOftl o:r the 
blpudtJ. •• Upon au.oo ••• l"e ".Jl'y8tal1:taatlOD$ .an. be Hfm by ... 
paring the ap_tra prchntfMI 1a Figure. 4. S, 6, 1, .an4 8. 
~natlcm of these apeottta reveals that the number ot bauds 
deere_ u 't1.V ~ ~ NCr.rllt aUlaatl •• L"lC"a88a •. ~ *P"-
'irUm _ ... t1Il.t"oor:ysta111Ht1 UQ].abelod A1'-10 (P1g" 4) Uh1blt • 
• 1 • .,. meN band. than the apectJla ot tb$ 1N1ee PGCX7s'hall!Rd un-
labeled and trlt.!aWd .~ (Piss. 1 and 8). It 18 kn(Nb. that 
... aec ..... 1n to. ~l' .r band$ in *' 8PectJ'Ull denote. tb. 
d1G8ppa~ or ~tl.8 What.".? the,. may be. AblSOl'pt1on bsnde 
wbiah 8,1'8 ~ &'l\d definitive ~ anoth&l'l indication of pU%*lty. 
'l'l118 18 Ihc'Ml b:r~mg and cunptul1n6 the pe.e betWMn ,_ 0 and. 
1.S u tn ~s. ap"'ra. Ilot_. alp, the 41sappe8l'8nOe of the 
fJaqu1ssl •• a found. 1n tb&.l .... trra of Pig.,. 5 and 6 1nthe reglon 
of S.7 '0 6.1 v.., T'be •• tra OOl"l'eSpond!ng to the twt.. l'eO!'Yatal-
UaN ualabeled and 1abel.,;~4 AT.10 (Pigs. 1 and. 8) 8l"G eupertmpoa. 
able and be_e. are or the. .... pul'*1t,.. ibis led UIJ to COllOlude 
that the pu:r«,ty of the uritt. .. ,,_ Aif-10 ~ " uaed 1.». tho aubaequen' 
animal ~t. 1a or the o:c-derf4 ~ othe:r 1nve.t.igatora (21) 
ba"pUbl!.Gd ~ared da:ba Oft "7-'0 wld.h 18 identioal with the 
apac~ in ftga. l' anc\ 8 with one -ext,,· abaOl'pt1on band at 4.,,". 
'1 
1'h1s band. t. aue to CO2 wbleh baa t~ Ust!nct1on oE "o.ina 
tnppe4 in tho Klb.* pell.~ ••• p.eola11., U oare 18 not take 4Ul'"lnS 
tile evacuation at,ep of the Pl"OC6dUl'G. 
Til) 1nfl:!oared apeet~af then. a1~ with the melting POUlt de-
te.R'dnatlcms •. UltraViolet ab8~tlO1l da,"a and the chPomato8l'aph1o 
mal"aos, lod us to conolude that the pul't '&7 ~ the twice rec%Ts,taJ-
I1M4 trit1ato4 AT-10 was qld.te adequate fw the plU'poua at b.and. 
!!W~c!A ~l,alx~il.~ 
When working with X'cad:toacttVG OottlnOl..mda. :tt 18 nec ••• 6'tF1 tc 
P"Par$ the compound. 1n the final torra whtOh is b't.. tromln'bll. 
1"$.d.1oaot1v1ty. Wlwn f1 material 1. 1n tIlts to-m. it 18 uid to' be 
ofoonst,ant speo1rl0 activity. 'l'h. following expv~nta were 41 .. 
reoted to\{~ tld.s end. The radioactivity 111 all the aubseque.nt 
Cl.tt)r'ld.nat1~ was ~aaured with a PackU'd. 1'r!.oax-b Liquid Solntll. 
1.t1on Spec~te;p. 
A 1.0 ml. ra11quot or the twlee I'$OryatalllHd tri t1ated A~-10 
in 9~" ethanol vas aco'J.rately pipet-ted into .. o,ount1ng vial CQl'1-
ta1:nblg 10.0 mls. of n:uct" SQ1,-1t10Z1 1. The prepvation of th18 
roag$)t and that of othcu,·. uec4 in thlll work: app.eor in the Ap .. -~ A~., • 
'!'be ap&Olfio 84t1.v1ty o£ this Pl"-OP~4t1,">n WDS tOUlld to be ).98 x 1C~ 
(Jaunt. per minute (1. f.~ uc). 'fbe p:r.pa~t;1on vaa then reerryatall!zE ~ 
tbxtee more times mel tberad1oectlv1t;y d.ete~ S£ter each l'e-
ClJ'YstalUzQtlon. The specUla 0,0 tin \.11' of the tl"1:t1ated. A':.I.* .. 10 
upon I'epeate4 :rec1?'stal11aatlons a..,.. pl-eac!mte4 In Table III. As 
0Il$ lld.ght ~oot. the 1ntroarod, ul.trav101et. melt1ng point, and 
,8 
IWd ob.romatOSJ1&ph1o alU\l.,.a of th6 three, toUl'l'. and tive \11 •• 
reorystal11aed A~.10 produced t~1p11eat. re~u1t. of those already 
~~tlonod tor the twlooreoryata111zed AT.tO. 
TABLE III 
IW£. '-J'\.fA'l A!:IIIZATI'o1 
•• ' ~I it::; t •• ... 
liumber- o£ ~H1tloAOtlv1t'f ~e:c!2:S~!1l&l!~! .. tl!osam.1!I/~p..D!kl 
o 1~ xt~ 
1 
2 
3 
4, 
5 
5.91 :It 106 
3.98 ~ 10' 
2.75 x 10' 
6 0.30 x 10 
I; 0.'9 x 10 
Conditione tor the meQs~t •• hiSh voltage ~ap 11SOv •• 
41_r1m1nator .otting 3. 'Wndow 10 ... 100 v., Blank • 1:5 
oount. per minute. 
ThetJ~ naul. ts show that the labile 'lil'1 tlum 1$ being ~ad11., 
:ramoftd. The apooific activity "ems to be ap~)roaoh1ng a 11m1tlng 
value. Iiow"1ett, th1a activity would be too 1na.et~1v$ tor ~ in the 
animal G2!)e~l1;ts wen one cu,»"uJlde:ra the mode ofa4m1n1st~tdi1on 
and o.lso the biologioal dilution 8ubsoqw.mt to injoction. 
t!'le toUow:t.ng .tuMes W$re done to do.vtain What P8.1"t or the 
1'1'-10 moleoule WIUI losing th.4l t:!:'lt11Jli1,. The ;\1'-10 molec,l1& is ahem,. 
teall1/' 1nact1 V& v1 th the eae})t1on of the thJ:tGO double bonds and 
the ).B, 011 ~p. Ultrs:rlo1et and 1ntrQl:fsd data show thnt t'he 
19 
Md'llot1cn ot the double bonds WfU3 estlentla.lly inrd.gnlt1oant. This, 
c()l~'pled with t~he No.OIling th(d~ the tMt1Ul'1l in theae :H)slt1one 
W0111d be relat!",.l.,. insct!ft 1e4 u.s to the oonolwd.on th.at the 
tr1 t1at$(i hy~l a't 0) wtd+e l':lOBt 111t.1,- to exchage W'1 th the 
~Ql vent during tho rec:ryatall1zat1ona. S1nce thJ.a g:r-oup 1s the 
most rttact1w in ;~be .molecule. the h:1d~ 1Itould be l'"eplaoed by 
t~l t1 um more aes11". during tho tr1 titan !neu1:u). t i (11l and, thus. tbe 
trltium at th18 position would be tnOt'$ ~Qd11y NJrtlove4 dur1ng the 
recrystalltsatlon. 
rr.. ord.~ to t.st th1& b,no1::beals. 1.0 1'Ig. o~ the tvioe ~ 
ol:7ata111a&d labeled. A'r.10 Wt!UI vlnct\d 1n eaoh or three SO ml. ten 
tubes .. 10.0 i~l1 •• • t ~ MeOB ....... 4 to •• h tube. '1'he buMS 
wre then o~. Ilhak_. and tb.. J1.J%tur-o laOubated at ~ 
tem:Pe:rsttu .. tf.YJ! 24 ~. At the en4 of ~ !ncubatlOll ,..104, 
ab$lt S m1~. of tbo ao1'1f!'t\t ft. Ust1Ue4 O:~£ t~ 6aoh tru.be 't.lD.-
4$. ve(tuced p1".e~. '1W 1.0 1'4. a.\lquotUJ of ttl. d1.'tllate ".,.. 
t'tleft taken tlrGm _.hBaaliple and plaoed in eouutd.ngfS 'f181a O:_t~ 
1l'!ig 'to ml.a. ot fluop .elution I and. th& N4io6ct1vlty Wd d.te~ 
mined :tn th$ ec1ntl11tttlm e<NDter-. \b4 Ntndte (TableD) 01e ... 1,. 
Sh_ that the ta-1tlum va. fdtChangtng wttb the 801vent • .A.1mOa' au 
t1:t4JtJatt1ta 1 ••• oan .. aoo~ted to't' l.t 0Il'$, .-.14eH the Ions 
k!lown empf.riet11 taottbat "sotlona .OUP1ft8 tntba M1ShborhOod 
of roam ~~ fl(pr.u.'o.=1mQ~ly double or trlpl. their vel.,! ty 
fw a 10_~l"'i .. III iiGmpttMt'u.l"e-. The tl1OU'bat1olt. was 4cae at 
UO tIl!1e the NOpy.talltzatlonv .. a oondue~ at the Hlling pol •• 
T~XV 
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Dt«J't411ate e/)1 i'otal Tritt_ to.a 
., 
• __ I 
•. -
-
.i". I jp t;1IJ'~1, " • ft. __ 
A 1202 12020 
A 1196 119&0 
B 11% 11960 
13 1190 11900 
0 1155 115.50 
" 
1165 11650 
.. 
RftprtJaeta app~t.l'1 o.~ 10 •• or the Speotfto 
Aot1Y1t'y of the tutoe ~"1"'Y8tall1_d labeled. 4'1'-10. 
The mtention or obtatntng .. compound or oOllltantapeotac 
aotlrlqo was not ~aue4 MY tuJ.-thR at thl. tlM. ln1Jte04. 1t 
vas de.1deA to us. th$ twloe rool'YstQlllsea. labeled A'2.tO tor- U. 
~ ~~t. 'beGan_ ot Ita h!ghpurlty and n4eq:uai» .peoS. ... 
r10 et!'I1t,-. Dtl1~lllS the t.rltl..- en.al,.al$,bo b. d&soPlbe4 in f1tw., 
tall late:r, the tissue 1a ~led undw high .... uua with ~ ~ 
__ -- 'belt18 @t ...... orr al.'mOat qw.m.tltatlwl,... Thle m1n1m1sea .~ 
randOm .f"feota thO body watwwot1ld ellcit d:ul"1nc tho 4ete:nuna-
'Ilion or the t-ri t1at6a vater of oo;abufJt!on o~ tho tissue. 
~~.'1;tfl J.",MJ:. .,~~ ... 
The t:rttlum aaoa:y PlN'JOed.'ure 18 a Mcth04 described by Jaeo'baon 
et a.1 (13) m.od!t'led tor lUMIt 1n tb1a labor-o.tOl!'1_ In this P%'OC$d1ml 
tho d:ried bloQd or tIssu.$ sr.tr:l:lle 14 converted to water. carbQn 
Moldd.e, and n1t:t"08en by hEH.'i.tlas. with oower oxtds at 6'SOoC 111 
sealod tubes with broQk-ot'", tIps. The.tllbea arc broleen in an eva-
oua.ted apparatus and the tri tis ted WEI. her allOt.red to distill into 
a Gold t1"ap contaL."l1ng some ol."d1nar,r wat~X' which acts lUS: a "aven-
ger tor th.o amall mnount ot trtt:lated water. 1'11$ d!.&tlllnte is the 
i't.mftha(l dtll d10xme illto a aolntl11at1on o.otmtins solut1on and thfi 
.radioactivity df)tel~ed b1, means ot- a l!q'tdd scintillation epee-
tl'CImft'tG.r. In detall" the proc.~ emplo:;ed. wae e.a .follows I the 
I'll_I t1$sue .~lf), 1n eeVEll"al plece. md repl"'EUJent1ng !S-25 mg. of 
~ Wight (about 90 mg. 'Wet Right) waa plaoed 1n 11 taN4 cup 
an4 dried in tn.e apparatua (FlS,.9) trJ evaeuat10n w1~l an .,triolent 
011 PWI'Jp tOt" 30 mlnutes whilt) ~raed in a watN bath held at 
about'10·0. fl'he tb7!.ng and subsequent tube sea.llng end wnt~ ... 
ttllatlon steps were done w1th • Y&c't1'ta M$l1told equipped \f1th a 
t11b1ng i-blAod gllU.f~an4 11x ;1orta a'b'C'IUt 15 em. apfU"t so that alx 
atlfltPld Gould be proooaa.d simulteneou817_ The cup.s w1th the dried 
... le8 t.l1I*~ then ""fl"~ and 0.1$ g:rt. o~ 40-60 mesb ooppe:- "dae 
wu added. Th1.$ mesh T,HUI Pl:'ep~ b'1 gr1n4lng reagent ~a44 cOPP" 
o;;;.l6... in a Ir1.Crtfll.l't ~d pEJ.8tl.e and tQld.ng the po:rtlon \fh1oh pasae4 
the 4(),..meah but not th. 6~ ........ 
WIlen 11qtdd st.l1mplfls, blood and ut-lH. weND.Ely.d. thfl oopptW' 
iodde waa·lnced. d11'ectly into tho combustion tulM t:lx-at and 0.4 m1 
lOt the 11qtdd acldod to 1 t. t2bese samples wer. th011 tree.~.a .. 
Eaoh o~'P WaJ'J then insertod 1n {1 oOl'1'tbu.stion tiu,be ud!lde o~ 11 ~ 
PIGURE <) 
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~ 112.0 glaas one €Inti uf whloh bad bNn drawn out to f'0l"m a 
break td.,. 'rbe o01lbuat10l'1 tubfls w"' tbsrl OODnOCted 'fd:th " .... 
tttbb::lg to t..ho manifold and evaeuated with the 011 pump Cd aee1ed 
on about 15 om. tt-om t.b.s b~tUak tip ea4 vJ.th a htlD," toroh .. s.be 
sealed tubea w:tte then heat~ tIl a horta.ntal pOsi'lon top 2 
h~ 1n a hed", duty O¥'tm a' 6,0 t 1000. 
After they had 000184 to 1'OOm tempcwatUl'e, 'tho OrOf4buatlO11 
tubes were placed. 1n thod1e.tlllaiJlon apparatus \ib.1ch contaS'Ud 
0.10 m1. vatfJl* 1'n. t11e U-tltap. 'fbi. V,,:I.S' acts u a aCQve.oger tor 
the t.rltiatect _~ Oft combustlon. Tlw u.wep wo.. 1mmerae4 1» a 
cold bath con'.Srdng ~ 1M end Dowanol 3)B (1 .... thca:1. 2-p~ 
panol) ,and tb$ .,..ta aTaeu._ted. A gOGfl ftO~ Is el1"1tloal at 
tb1a point to !.tJ.auN rep~lble .. aul.t. fez- the tr! tlum reo·.,.,· 
.!'7... It~ ... found that a VUU'WI.ot at leaat 0.01 mm. Us 18 neo ... 
..,. .. 1be stopeook to the =anttol4 w~s then 410 .. 4 and the wsael 
hOld!..rlg the com'bw.tt!on. tube ( bre"-'lp 4otIA) wu :x-otatQd. ~d. 
~ the hon" ntd 118... setnt and tban 81fUl:l1 40wnwaMa ahe:cp. 
11 to brt)U th~ tip at the oombuatl_ tubftt. ftle atopcock vas 
then opene4~tfll'Jily to l"M$teb11ah the vaoUUllt. D1atll1at1on 
01' the 'Hatctr Into tho U-t~ap we then effeoted w1 th tho s,..tem. 
Ohut ott ~ the ~ fo,.. S min. tollove<t bya 10 min. pe:,1od. 
wi th the: p~ connection opened dUll'iq 'Wbich tlu the ".e.g 
bolding the oombust1cm. tube ... gentl,. MatQd V1'b a BuJ1SOI1 bu.lt-
n..r flame tor 1 mnut ••• 'Atl' WaG adm1 tted to the ayutem, the 
oold. b&rth removf)d, and the U-trap rotl1oved and qu!1Ik1,. capped to 
[prevent eV&pOfttlon ot the tri tlat64 ........ 
The content. or the U-t~ "'.l". tranaCe:rred to' the oountins 
bottle w1 th 5.0 m:ta. of 41.-ane added in two poX"tlana. The t11"81:; 
po1"tlon of the d1~ (2 mla.> w .. adde4 qu.ickl,. ~ the b$ni; 
side of the __ ap While tIle watw waa .t111 frozen and m1x1ng 
"tfMted. With un. the U.trap Oappe4 to pre?ent eV8pwat1on flit the 
1tl'1t14~d Wttdlcna, the second pOl·tion ot the dlo.une (3 da.,), add-
~ ,ips the 81s1'a1gbt side ot the U-trap, va_u.sed aaa ... Then 
~O :ml~h o£ the t1uo~ $Olut1on II •• added. to the bottl. and tbe 
ra4108Ctlv1ty d.t$~ with the solnt1.11at1onapGC~etf;,1' .. 
fh.e ... ~ of tbla _thod tn the d.tev.m1nation or a kno_ 
~uount of trittated Air-to 1a the PHS.C. or ~ou. aI10uata or 
.muLl-1m tlawe 18 ~8tNt.4 s.n Table V. 
WAB.L8 V 
ACCURACY 01:.'> TRITIU11 ASSAY 
J 0(1" < f I q r _ III ' _'Ui "i. "*,,"""'" )# It .n. 
D11'eot countf.n8a O<abulid..h 
So ft.aue TII11IN8 Added 
,O/J!, ~~ '\1 •. J'&& Ca .. 
1t,348 11,022 9.8 11,211 
11,1S6 10,821 39.1t. 10,926 
10,922 10,710 22.3 10,012 
11,101 11,"2 17.3 10,567 
10.819 10,911 $.2: 10,479 
", ,.. fI ,.t •• n ,)It 11 ti II 
1',oa, 10,915 ,0,64t 
(10 ul) 
,elJ 
",162 
32,160 
.r 
32.160 
)1.<»9 
)2,811 
• , f • AUt. Ii 
as 
ti'abl.e V O_1;'~ 
, PO!J.,. !at.. 
32;.821 6.2 
31',012 19.8 
)t,561 12.6 
32.496 21&..1 
32,)39 15.9 
I d .. j .1 II If 
,e!!,. 
32,400 
".940 
31,850 
32,310 
)2.,060 
... " •. ,-1, 
Mean 32.288 )2,04.7 .32.112 
a. 
(30 ul,) 
POP 4i.Not c-OUnt1n8, • 10 ... 3D ul. aliquot of a. oom 011 
aolutton ~ tJ'!tlaiMJd AT-,O (0 • .30 ms/ml) was plaoed 1n 
_h OOUDt1ng 'bot.l. oonta1nhls .s.0 mls. ~ 41~ and 
10 =la. o£ tbe· ftuw eolutloa II and oount .... 
Por oombustlon, a 10 .. 30 ul. aliquot ot the GOl'n Gl1 
eoluticm was added to each teed oup oouta1%l!.nB copp.,... __ 
. ide and 'V1U"'loua amOtmta of d:J:ty, non-rad!ollctlve pig ru:Uln 
powdor. The oups lieN pl~CJ$d 1n the COl!1bust1on tu.be. Whioh 
If{U'" the ovacuat.«, -:ttl"_ and h.eat&4 aooo.rd1ng to the 
se~ tun,.,)" p1"OOedure. 
!!t X.~M~.~qn ,It ... SoJ3! "o.\t'~ 
s.rtm caloium deterxdnatlona wer(t perto-meet at tho spec1tlC!1d 
t1m«it S.n:tervale along with the tritium maljlJls. ~'h& p:rocodu:I'o de.,. 
ol't'bod below Is a rapid and -.oolWate oompl~tno t1 tratlon __ 
OOJ.!'ding to the methOd outlined by Aahle,. and Hobert. (4). In th.1 .• 
• 
method an amount ~ tbed1aod1um cU~·ogen salt of ethylonedla-. 
lUne tetPauet1c sold in e •••• of that 1\t>C •• aary to Q~X all 
or the: a'ft11able oalolUJ!4 and magtu.udUl'1, 1. wide<! to the. serum 
.~le in tho .form ot e. 0.002 molar aqeoua solution. Any potentlal 
lnte~fP!l'8DC. anstns fl."'om the presen.oe or iron w ooppe~ In the 
~ 18 elbdnated by tho tlM of tJod1:um • .,Gld.de .. 1.'l1e pU .alue of 
the 801utl00 oontain1ng the 1n41cataP eal •• ln 1s adjusted. appro.., 
bately to 12.0 bator. the 1st ... t 1. addAtd., 11ft4e:r theM _.d!ttoc. 
t.e., pH 12 and m1 ..... otmYlA, theoal. •• tn In41cator 18: not 
boun4 'bf' the oale!a lona and the 1'*sult'1n.g eolution 1. 4ull 
bl.'!'Wn 1n oolo~. At pH ftlu.o$ leu thd 12. the tnd10ltt.. .. ....... 
a lWte;ht ,.11~ ~atlOe litdoh perslata In the pttfU." •• 
of .... aoal41ua. A 't.HI4k t1tM'tlca 11 thetlper1"O~ by t1eJJla't;. 
1ft.g 1n~o the of4oahl-1U1l'A-HI'Um eolutlon a •• ant1aPd calcium Ohler- . 
1de t.1tl"fUtt. 
*rhe •• e4fU'4 ealclum titrant oompl.ex.fie With the •• _s. EmA 
flI'1d becauae Ita attln1t.y ter EDfA .-.eda that ot _gnesltw, dla-
p1&o,.. the ~.Id._ ~_ thSs t*&a.pnt. When all ottbe ED'!A avail ~ 
abl. b.aS ... te4 td. th tll:. oalolum t:t t:rant. a .. at tl~ oalcium 
oation. e0l'lb1ne 1d.tb the calceln 1ad!cat.w p~lrlg I;l st1'lk1ng 
ftuOH80eDGe under u1 tl'av!.l.rb lllumhlatlca, thua a1snal1ng th. 
Gndpolnt or the back tl~at1on. 
Ifhe o.n1y apeolCll oq~:d.pment needed in thl. method wao Q S ml. 
m!.o%'O'burcttte paduated in 0.01 ml. with .. ~ glue tip whioh 
oouldacoGBllOda" 11 ~c needle. With. 25 gauge needle 
I 
atf'1ad to the burette tip, volUI:QGG of less than 0.01 rJ1. were 
dellve!"od~ Small MatJl'lOtl0 stltWl'l wre easily made b7 aea11ng O~ 
d.1lW.."'7 h'-on wire of about 1.2 an. in length. inside gla.aa oapU18.'1T 
tubes. 
!r1w dtttern111.&t:ton of P%I'Wl1 calcl'Ul'lt was portomed u t"ollowlu 
en. or the &mall mrlgnettc "'lrrlD6 1'*048 WQ plao()4 In a cl.an, 
~ to 14. beaks1't into 'Whloh vatl aoC'Ul.'tafJcly p1pctte4 0.20 ml •• ot 
the hl'Ulll _!lt~le m4 1.00 mle. ot the O.002! EmA solution. 1.0 
114. of the oaloe!n lndlctl.tOt'" 801u:tion was added. followed by the 
addition or ~ drop. 6dh or a 1% 801ut1on or naCK and. 1 ! 
solution ot NaOfI. Tile beaker and t te CQltenta Was platced on a mag-
netlo st.:lr-rerr and unde~ the ttn Of the m1or~tt&. 1.'11e solutIon ~ . 
we thon 1l1undnated wlth .. long.vaw UltItt\\viol$t 11~t (Hlnet-a!-
19b.t, Hodel SL )660) 'ltlich vas about 10 om. above the solution. 
w4~ 
The excessEDTA .. baCk titrated wh116 the solutIon wu v1gopou.aly 
fl1dlartl)d. The.olutton. whtch wlg1nally ta a 4u11 brown 1n oalor', 
d.ft'elepn a. bright green f'1ucN8(UmOe at the end point. 
Th~ oqu!valenoe of tbe e.1landAl'd oalel_ s()1utJ:.on and tm. 
0.002 1l EDTA sol1ttion was mo~su... ..... 4 by ti.trating'.OO lnl.. of the 
FJYrA aolu.tlon 111 til the standardenlc;ium solution. The teOb;i1.ique 
and all the roo..g$nt. emplO1od in thol. stt.Uld.a.¥*ttlaat1on were the 
.&me a8 for the actual "~.Jill sample with. tlle e.ept:ton tha:, 0.02 
1"48. of triple distillod t,rate1'> waa used In place oJ::' the serum. 
The concentration of tho c8.lcl'1.lll1 was then calculated according to 
the tollow1ng relationship: 
t:rato 1.00 ml. o:t 
0.002 r'l EI7l'A. 
-
F1gure 10 intl1(Hlt&S the linenr rolntlonsh1p 1;)etlHJen the .mls. 01* 
t1t%'ant vnd the cOIlDentZ'ation or serum cHllc1u:m.. In Tabl"n app • ." 
f;he data usod to plot this standal'd ~. 
Number of 
l;!tGm&lHf!l9M 
6 
6 
6 
6 
6 
TA!3tE VI 
Ca.lotum 
.".un 
8 
10 
12 
14 
16 ~ 
iii.. t... .,111 I /0110_ .. ".. I .... , 
O.6S2 i. 0.00) 
0.618 t 0.002 
0.58,* 0 .. 002 
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0 •. $10 t 0.002 
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S1!:A}TDAHn cunVTt: Fon aERtJlI1 OALOnr~l ANALYSIS 
OHAPTER III 
The. dlatribuU!OIl and _tabeli. rate of tritium-label" •• 
h7drotaohY8tel'Ol was studied in ybUrlg uul t 3pl'flSW!l .. Daw1ey ~.t. 
1 SO ! .. 0 ~allUI in weisht Wh!oh tleN ttu,ted t:or fourteen bOUPa 
priot- to use. The a:n1mal. were plaoed under l.1g;ht l.U18atbesla w1th 
et"ner and. 2 11'.18. of blood ve" l. .. tnoV.4 by oardiac puno~. ~lb"7 
then received 'an Intrapextltonea1 injectIon or 0.$'0:mg. (2 x 106 
00 ... t8 pep minute) of trttJ:w ... .,labeled 4!h7dl-otach7Bt~U·(t12 1a 0.20 
rnl. of oom oU. IJ.be cont%'Ol animal. W1"'O t%4eated 1n like ~:r 
wlth the $2'.Cept1on that t~'Y ~ec.lvf>4 @ 1ntrap.~1ton.a1 lnjoct1 .. 0l'.l 
or 0.20 l~. of ,-om 011 onl7. 
Tr& ardms18 we" then pl.oed 1ft m«ttaboliem OIlS •• tol' tbo 
oollection o.t 1U>lne ~d :reces, fh..,. _" ted about S ~. or 
P'uz*1na Rat D1et P$I' Z4 nouP period w.tth water taken ad libitum. At 
a apee1fled t~ intervu after injoot1on. 1 •••• 4, a. 12. 24. and 
48 h0l.lr3. the an1.!:18la Wret a.'Q$athOtlhd W1 th ethel' and a 2 ml. 
ble04 eamplew1tbclrtmrn at! Mt'Ol"e. The anioala WQl'{l then subject04 
to a lethal dose ~ etHer ana. port'ions of "bhe1'oJ.lo~ tissuea 
eullU)dt l1vea-. ~:;- iI.:";;}Y ~ aplettltl, a11U. lllUocl_. 'I.Jaa.e,. samp;Ll.a wore 
u .. yed 1nh.$d.1ately tor t1'l1t1ut.a aocord1.rig to tb.-, prooeduI*e all"Oady 
dfUiCr1bed. Blood and orgen 41$trlbut1ou o£ rad1oaotiv1t7 at Yat'i-
OWl t1m$ intervals atter the injectIons \$e1'O estimated 00 11 ~oup 
of not If}$s than stx animula. "l"he urine apec1m1ns ~ tbe group 
or 1.Ul1mnla s8Cl"1t'1ce4 at a given tme afte!' tho injeotion 'weH 
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pooled and the ~ool&d sample8 were alao extracted with petroleum 
.thor and the rad1o~ctlV1t,. of tbe ethep-sQluble oomponenta deter-
mined. In detail, this procedtU: .. conalst.d or 0Xtl!&Oting a 0.40 ml.. 
of n pooled twine ea..""tple twice witb 1.0 1~11. a11quots of p0t~letml 
ether. The other-soluble mf,l,'terial was placed in u oounting vial 
and evaporated to d.:rrynetJ8 w1 th d.Py 112 arter t.hich time 10 rds. ot 
nuor solution II wss addecl and the l'tJd1 one tl v1 ty detet'lldned 1n 
the l1qul.d so1ntlUat1on 8p&C trmnetel~. 'rhea. ether extraoted sam-
plea a:e .. ind1cated by ItJr1ne-X' 1n v£abl~s VIII, IX, X, XI, and XII. 
't'he blood Sam')lG8 were allowed 1)0 clot and wert! C.Ollt:riftlged rOl' 
20 minutes in aClln!oal cent:r1.tuge. The blood sera were stored 
at _100 until they were analy •• d. ApprQx1m.ntely one r.ll. of aerum 
tlt:%8 obt$.inod trom eaoh blood 8DJ','lple. Ono halt ot this was _t uiClt 
tor the tritium analysis and the pema1nd.n-t 'liEU'S used for the doter-
mination of serum ealo1um. 
'rho diatrlbu.tion ·ot t.he radioactivity in the tl •• ue. ~:r.ta, 
and blood ot the rat at various time intervals utter injection ot 
the trlt1um.labeled dihydrotachyst.oro12 was oxpranaed .In tem.s of' 
the peroentage ot the dose r"oye~ per wet t1 • .,.. wight. total 
.xopetlon. and total bluod reS'peotlve17. FOll this purpose, advtU.'l-
tage 1'188 taken of the elata 81 ven in Table VII l""epr<:lsentativo or 
the welp)lt and watel'· content of vtl,rlous tissuo. of the l"at. 
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TABLE VII 
1'lssue ?1ssue Weight 
(Eg!ls/1 00 gms 
Tissue Water 
of iraan weight) 
• _ .1 1;1i • " r • , 'l I • t • 1 •• , • 
Musele, *el:etal 
spleen" 0.2.9 
19 
11 
78 
71 
Blood.a 17 mla. (2S0 ~. an1mal) 
... 
b. 
Prom "Blochem1atst Handbooku Cyril Long, editol", (1<}6,), 
O. Van l1oatran4 OOmpa.ny Ino., l{ew Yorok City, pa,ges 6)9 
and 769. 
FrQm Kenneth G. Scott, 8~~e Metabolism at Carri.r-~~8. 
Radioaotive Silver In The Rat" (1948),. i-1IlOO.177B, United 
Statea Atomle Ene~ Oommi •• ton. 
'1'h& distribu'ion ~rrad1oactl vi 'by in the blood, various or-
gans and 6xc~:)~n 01: z"ata. tOlll~ hO'Ul*8 a.tter the 1ntrapcritGYO.$al 
inject~>on ot trltl~labelGd. d1hytlrotaohysterola 1s pI"Ceented in 
'reb!. VIII. 
3.3 
TABLE VIII 
.eIS~I~U:qU~:I5!N 01' .Hl!DIOj:Clr~v.t:ti :1}1, l:l~~ODt, tqlt~S,1. .. ~~ .E:X.0il!.-
fA OP RATS ~ 1l0lfHS ~. tE:i I"NJECT. lor; OF '1~HII1'IUI': .. LA.i3r:L"sn DIHY .. 
.. Pi •• 1 ........ ,"'". $ tr .. :::.:'. • l 1 I 4 ..... ... •• ...... , I\' .. " ,liO", "'~ ......... _,..... _ 
DHO'l AClf'lS.'l"lBHOk 
,. t G , , r t •• 2 
HADIOACTIVITY $J. If "ill. , t., ... 
-
" OF DOSE imGQV:::.:.rum 
l.E~H, ~S.f!m>;. ~11 ~(t";E::IO!,j 
K1dne~ 
Liver 
f·1usol. 
31& (22-46)t 
9s* (8o-10tH 
Sploen 33tt (,17-361) 
Blood SG:t'lUm 121b (291-33) 
6 Pee.,. $71 (S42-S94) 
Urtne 11404 (1662-116S) 
UIr1.ne-X 30· (21-3$) 
b. 
oOtmtD/td.nute/O.J~ ml. of 90rum 
e. 
Countsjr,dnutG/O.4 r;'J].. ot urine-X aliquot 
t. 
0.08 
0.18· 
1.38 
0.81 
0.01 
•• t 
The numbers within the parenthesI8 tndloate the range of 
observed values ro~ s1xsamplea. 
~1& not_tiona a ~ousn t apply as well to the ~eta given 1n 
Table. IX, X, XI. an4 XII. 
The rad:!.oactlv1ty 1n the .fooe. end the urln0 constltut. the 
major pet, some 70'$, of the rod1oaotl,,1ty reeovered tor tIll. th. 
intel"Val. FrOltl these data It 18 sun that theN 18 !:'10 signifioant 
inoorporation of radioaotivity in the t1t.U.~tl(lUl investigated. The 
total rad1.oacttvlty reoovered 18 small, tour hour. after the in-
jection of the labeledcQm;p0un4~ 
The serum calOium levels at the end of thls time interval 
we:r:-e 41 $.2 i O.aa tug" tor the cpertm&ntal anlmala and 13. <) ,. 0.22 
~ tor tho oontt"a1 sroup. 'ibl. repI'esente a mean 1norf)&sO ot 1.) 
.,,; ot tho ex;per1ruGntal. ovor. the oontrol grt)up. rMa va.s an unex-
pected finding sInce moat investigatora (2,6,1,12.16,19. and. 21) 
1n4ioat.e that the in:!. tlel calollJm !»creas. appeal'S in about one 
to two days after Injection. 
1'be dlatl"tbut1on of ~f:\\dioaot1v1ty .1ght h.ours atter edm1n1a-
tratlon of th. l_eled oomp~ apT)CJ8l'$ in Table XX. 
SIU':,PLE 
J "" 
-
R1dney 136 (123-151 ) 0.09 
I.1wr 10) (B4-126) 0.30 
Husole 
" 
(9-11&-} 0.0,3 
Spleen 40 (3~$) 0.01 
Blood Serum 22h (21~ .• 234) 0.1!) 
Feces 3516 (]481-);)42) 1:h$O 
liI'ine 1401 (13l.~9-1J~.3S) 1 .}44 
Urine"X 19 (17-22) 0.02 
,I,,. 
• Ii 
1S.$4 '-'otal. 
l.be data reveal that the pl'8po~e.n.oe ot rad:i.o&ct!v1ty, 86~ 
of tho don reoovered, 1. tound in the teces. Although the total 
radioactivity reoover&d has lnol"oas.,d to about 161'_ it om be Men 
that the rndioact.ivity found in the tIssues Gnd tho blood ser1..l%!1. at 
the end of e1{';tlt h~. 18 almost Identical w1 th that at the end or 
.f~ hQ';;;rs (0.587: of doae and O.56}~ of doae l--.speotlvelyl. However 
the rad:loaetivlt:! %"ccQvol'ed in the spleen has decreasoo abO"tlt 81gb 
told Will1ethe r~~oQGt1vlty rooovered in tho kidney bas increased 
&.ppPOXimately tOlU'wtold. There 1. no aign1tloMt chans_ in the in .. 
oovpwa~:!on of l?f!d1oaot1vi ty in the liveI-. 1"he: alight deol"'Oa .. in 
the radionct1v1ty tounel lnthe blood 1s J.Of::~()Ql 8100& tlUt Ot'guns 
];!emove semo of the trl t1eted dinydl'OtaOb:yatet'Ol trMIP01.1ted in th. 
blOO(l as the blood portusEUJ tho various tissues. Comparison of the 
urine Qld feces lnd1<H~te that the latter 1s the major- rOtlte of ex-
c~tlorl of the t:J'l'1tl9,ted material and its metabolic produots ot 
this time. 
Setf1lm oalctU1n determinations .howed that .alues of the eY'¥'ler-:f ."J" 
1lIente-l ~1. and tba oont~ol an1mala W.r& fuuJtmtlall,. tho .... 
The otulf)l'Ye·4 oal01um oot*entt'attonn 'liJOn 1!5.2 * 0.21 ~ tw tbe 
otm.~l grot.." and 1!?r i 0.)0 ~! tor the espor1:m.ontal group. 
The dint1"'1but1on ot radioactiVity twelve hetn*8 after In3eo .... 
tiM or tri tlatH d1n,.vwotaCb.y8tero12 18 preseni;e4 1n if1tble .'I.. 
~ABU; X 
K1dntrtl 
r.lver 
!1uscle 
Spleen 
3100d. 
1"60$$ 
'lAC!~~.~rmpLe 
BADIOiUlflVZn 
1 , t 'j • '. I 11 "91' 
49 (42-59' 
71 (.$3-96) 
47 (26.12) 
$9 (39-8) 
:,kU"ttm 170 (152-186) 
1912 (1869-19$7) 
0.0,3 
0.21 
0.14 
0.02 
0.11 
1.$.00 
wnm~At!}~~~_ 
, RADIOA,O'fIVm 
•••• 1 ..... ' I' 
-
Kidney 136 (123-151 ) 0.09 
Li ... x- to) (84-126) 0.30 
!·hlsol. 11 (9-14) 0.03 
apl.- 4.0 (JO-$S) 0.01 
Blood Ser\Dl aa; (214-234) 0.1S 
PRes ~'6 (l4S1-~) 13.$0 
U~ tb.01 (1349-143$) 1.44-
Ur1n&4 19 (11-22) 0.02 
'$ rt 1 ,t 
,s~ T'ota1 
'l'be data reveal that the prepOllderance ot radioaotlv1t7. 66" 
of the doH rec~a. 1. found 1n 1;tut t ... a. .u thougll the total 
l"'adioactl Vi ty reoo.er&d has lncreased t.o about i 6-. it o. be Men 
that ~he Ndloe.et1.1ty tOtUld in the tissue. end the blood 8e:rutn at 
the end of' eiGht h~. 18 almost ldentioal vtth that at the end of 
1'~ hOll1'1I (0.S8; of do.. _4 0.S6" Of doae Hspeotl vel,.).. How ... 
th. rt\d!oactivit:f r •. (u,vG;red 1n tber spleen hee decreued about elgh 
told vbl1. t~ radioaot1.1t,- rocoTered 1n tlw k1dney au 1n~U ... a.e4 
appHd.matel,. t~fo14.. TbOXte 1. no algnlf'1oMt change 1.n the 1nw 
eorpOfttlon of radloaot1vity 1ft the ltw:r. The: alight deerea .. 111 
the radioaotiVity tauntl 1n the blood; Is loc1oal a1nce tm.e Q:rgGn8 
p_ow SO'!!) or the trt tinted d1bydHtdhyste1'01 trtm4pOl"ted in the 
blood u the b1004 portu."8 tho· ve1r.nlS tll1SUtUl. Comparison of' tNt 
~1Ge and fee.. indio ate that the latter Ie the "3_ %l'ou,te ~ ex-
oretion of the trltle:t04 ma~rt.al and It_ met."olio pr04ucts at 
thle t .... 
~ oalet_ 4ebe$tnattou ahowftd. that 9&1_8 j>t the eltper-
S.dd an!.mala end the eorftft.ol an!.mala vtH ••• ontla1l7 th .... .
!he ob~ eal"!um 6oM1M:ltnMon3 l:HIx. 1S .. a * 0.21 • t .. .. 
__ ,"1 peeup m'l'4 ,g.f " 0.10. ~ '0'1' ~ •• erSmantal. poup. 
".,. &atl'!'butlon ot 'Pa4io_'iY1 ty' '"lYe h~8 an. lnja .... 
tlon or tfttlate4 ~taObptfW'012t8 prefJ.enW 1n !'able X. 
'fABLE X 
s~RmtrTr,~ .~~J1ADlOA!~~nt! D Btt~»'I, .. OtJMt~a,,!J1B. g~1$IIA 
49 (42-S91 
71 (S3--961 
lfo.Nl. 47 (26-72) 
Splaft S9 (39-6) 
~AQI~t,1.~PlAa 
RflPl,.O~Cr£!11J. 
BlOOd serum 170 (1$2-186) 
'eee8 1912 (1669-19$1) 
0.03 
0 .. 21 
0.14 
0.02 
0.11 
1$.00 
~lM 
u:r1..~ X 
s.m 
"Pl'BIJI x 
toeat'4.) 
6]2 (791-891) 
16 (1$-18) 
1.51 
o.oa 
.. 
'1.1S total 
Ae tn tho .1f~", hOUll ~~1lCt, the l~,'O,~ pattt ~ 'tn. rad.!&o 
d ~;lvt ~r -wa1l ~MOVeH4 tn th. ~fj. Tb. ..,'mt r4 r*Ni!oflO 1$l"t1 t7 
;NtOOY~~~ in the ill".utut Is .. __ tta117 'One .~ ... ttwt tt'K1D4 in 
.... t~ lloU· ._e~at. iAl~ the pe~ oet "t.()VO~ t. -.11 
~ .. ~ __ , the ..u-..tl,..", of the ~1. tlo'08 ha. t.na ..... d 
fotlp tlM. "1" t'b.e -'Ma' to. the 6ight hour In.ter'ftll.. It oan ..,. 
__ ,.. ".140 'flII, IX, .. X that -. fl..u .. 'l.sty in 1dw 
..... & .... _eobR .... Vhtob aPe l:n.Ioltmt. tn .~ •• flhl • ..,. 
- '.' ; ( . 
IMtc.te tbflt the .~·teob,..~l tm4 ite _Qbol!o p~t. tD 
.... 1 .... ~ .. ~tA4 •• nju.ga~fJ .lOb .. g1Ut)·~~d •• 
a41 •• (:~1tn"8. 
"-a..- oal.t_ 1 •• 1s at \;l)la ,!.me weN t,If..S * 0.3.3 ~ 
and ').$ * O.321!td ro.p the ._~ an4.~W poupa ... 
• peotlft1,.. ;1'1hia o~aptm,4. t. 8. __ decr.a$. of .!n",,~t$l,. 
1 ~: ., __ .x,rJG.~n.tGl .d.t#le.l.. • .,~ Co the oorltvol _. 
__ • To tb15 wltoJt'. __ 1.~. onl,. OtW,tn¥.Dttga~ !In. Shov.a. 
,.,r 
• deO:.€UaD. such u thiu .. n ~~lng with a b.J'pero81o.s.. ~t,. 
Oarl_. on ~a obs.~d tl (:s.croase in •• r'\RCUll.e1um c~ I-ata eb 
to el~t h()'u~ ~~t.~ ~ldm1nt.t:t"e!t!on of vttMdn 1'. 
Consideration of' tho ~ ...,..ta of tho per ctm.t of 40M 
recovel'ed 2t~ h()ura e.rt&r lnjeot1on(Table Xl) an._ tlw;t the in-
OOl"pOftt:1on ot padioactl'f't~ baa inoreaHd atpdtlcetlyln aU or 
1ih.o tis •••• Tbe ~a41oaGt,1.1\Y 1n tt,. liver aooOQllta tor 8{JPJ'Old.-
_tol,. ]3> of t.h.& don ,...OYend.. b ot~ tlawe tIh10h ahWa 
aubat .. la11ne~"1_ ~ .. .u.oaoti.1f1t7 is tho aplec .• The a.p ... 
oitto utint"'! ot both th6 urine ·and tOC$. haa dooHaee4. 
Compelaonof t.'le ~ oalclum conc.entl'latlO1l8 of the axpert. 
lJImtal poup and 0'1 the oontHl gPOUp shows t.."lat Uhe· termer baa 
o" .. sed 1.1; ~ Oft. the latter. The values obte.1nA!K1 were 14.·4 t 
0.23' ~ to%' the u:pe:rt...mW poupaB oompared. to 13.3 t 0t23 ~ 
t. the oontrol groUP. 'fbls lno .... I.. of the same ~ .. an4 
cU.!'80t1.m G.a that 1fh1011. occnu.'Nd b. ~8attOJt injection. A a. .. 
1d.ngulah 1Ds tQC~ of the ctXperiment.a 1"eatl1 t. obta1ned 4 llOUX'a 
cw.t 24 hOUt's att('Jt* 1njootton t. t!lfl ... « 41ftfIHnoe 1n the b1-
o&rpoftt:tart or Ntllact!'f1t1 in thev8l11cma t!ft.'tl*8. 
7A.!tta D 
DT~'fRIllU'lln1<J OF H4DlO,M::'lTnn I'i Bf.Nln. OftGAlIS· A?m F.'lMR~A. ;;mm. ,.;:;:; . . _ t" n It.1IIiI Tin Fl •• rA.. ,Ib'j:lf"'~' .f , t - . . _. :Ie-. ;::::;:"rt-::::A~ 
iF, RAT! .• l!q:{~~, .. A"~1S 11~S~I~1~ ~~r 11!U!!I!r.WB1im _9-
~,q~~1;~;qi2 
n4n.e-y 
Lt • .-
Muaola 
1M. __ , 
906 (6~·978) 
l!;z"S ()41 a. 3619 ) 
51 (~) 
" OF l)OSB aoovr2RED gml l'If!Y! OR EUllf.l0li 
...... I II W ._~t:i J it ~, _ j'. 11 
0.62 
10.40 
0.18 
" ~A.BLB XI 
(.~'4.) 
1p1een 90fT (8891-9211) 
Blood SOV'Um 11&4 (' 31-15,) Pee.. 1016 (1)82.1134 
l1rtne 691 (651-724) 
Uri.ned 15 (14-11) 
2.20 
0.10 
1S.50 
1.60 
0.03 
)0.61 1'-.& 
1.be 4tat1'*'i)mt1on of ~oQ01d;'fl_ t.n taw Ynnou ut ...... 
.... ta .'tUd1Gd t~ .. ltht h~ att.P bJ_tlO11#d tzaltla"" 
~t.b.J'8~12 18 PHsente(1 tn Table XII. 
~.ABL8 XIX 
DT~~WIOI tmrH~'RI0A.ctt"''""' 1'1'1 m~D Oa".lNs· Atm lI1Y'ilf,;!k'lP,)A I.=~ ; ~, t't~ t,:c;. ==:; 1.' ~:=.=.~ ,==:. ,==:;,\ :&11 ,I:' 11 It· =:::." 'J~= 
QlP RAttS W! lOll!! ~ llif!!Q'lIOlf W Tal'f~ BBYDRo.. Iii_ '.d·'I:'1MiI¥_·«L>-,Lje, .. ~-. 11)"" .. ~~_~ 'lilt '14Wt 
I¥~ 
lttdM7 lit. (21-42) 
u.. 33 (~) 
VtWI01. 20 ('6-24) 
_1.- 31 (29-)5) 
lUood So:t."Um 32 (2$'-31) 
~.8 612 ($13-120) 
1~~PAaTmtJ 
_OF noss BDOOvamm 
prm TTSSUE OR 'fzTnpETIOI 
rut"'_";: ALJ. it .tLllJ,:;;:::;' ~ .• " r 
0.,02 
0.10 
0.06 
0.01 
O.Gas 
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1!he data in Table xn show that Ul.e pw oat of the· do_ ~ 
ooveNd is lu,ge17 due to· the radl0a0tlV1t)' In the £'$0$8 and u:rtne. 
'.ftte ~1oaotlv1til reo~4 in the tissue. and blood corum was "'_-" 
ame.:u. It 1$ felt _bat nO ~ 1noo~t1on at tb.e l'adtoaotlv!:t7 
would OOC1.l.1" In. tba tlssu.Ge 1t tho t1m& 1nt.~ altor lnjoot1en 
WI. p1'Ol~4. 
Tba ~ oalOl'Ul'r1 1$v.1 of the ~ntal aD.!..mal8 Is 14.4 t 
o.t9 ~ tth11. that of the oontl'Ol an1l;14la 1s 13.7 * 0.20 ~. Al. 
tbougl'l this Mp~t. tl .an in.cZ'O.... of o. 7 ~. the o.alolum 
1 .. 1 r4 the .~!mental group ..... _ ba approaching the ..,.. 
tro1 ~ 1 ••• 1. 
t'h.e re1atlcnah1p or ttme ad eonoentztatlon o.t ~ad1o_tt'ft tr 
in v~ t1481.\&8. b1004 .. ~ and '-Nt .. ot%~a,t8 aft •• adl'dn-
latl'tt'.tlon of trt t,~u,m...labele4 at~acbJat.t'012 ~ presente4 1ft 
11~. 11. '2. In4 1). 
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RI:'!LATlotf$HlP OF n~lr;:: A1"l{D GOOCEl\llrr~.\nOli OF H.ilJlI{lMlfIVIft IN 
'l'he ~ oale!_ .al_a to. _. oCllU;plete •• JW1e. of expel"!-
!meta 8M PNMnte4 In 'fable XIXI •. ~ _an value. are s1 'MIl end 
til ~thN8 thO n~l' .~ determ1naid.ona mede. 
fABLE XlIX 
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~ 13.4 : 0.11 15.2 * 0.20 
a.trol (6) 1).6 * 0.1'" 13.9 * 0._ 
~ta1 (6) 12.8 * 0.,,,, 1S.1 Ie •• 
~td 
(6) 13.4 * 0.17 
Cont..a. (6) 13.8 * 0.14 
~'a1 
. (6) . 1 •• 1 to.1O 
ltatNt. f6' 11.' *.0.., 
~U1 13.8 i 0.14 
.. ).,s *.0.32 
14.,S * 0." 
1lk4 t O. 23 
13.3 * 0.23 
1.3 
p('0.001 
0 .. 1 
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tfb.e sS.pttleance of the ohang •• hetv..,. We SJ'OUPa of valu •• 
va_ "te~ U8!ng .. ftsber t.tabl •• 
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O'fIAPTER 1'1 
DISOUSIIOJ AND aUtrHAHY 
wtth tbe:' .. lncHad.ng 1:uta. ot tvitlum sa a ra41oaott". t~~ 
tor b1oohem1oel. atu41_. the Qva11abll1ty of a simplG aM aoovate 
method to~ the· d.to~t1oa of thl. i •• tope in blo10gi0al tlUlHH-
a1 1s ·oC oowd.dera.ble importance. hI' tb.o Pl'e __ t work, .. 8\U'YQ' 
O'E _tbA48 80 ta:» deac:01'be4 1&4 '0 tM 'Q.M ot a _tbod tor thfJ ... 
~ .. t1on of tntium In blood.. 'lNU08. an4 .. ret .. "hl0h Gt~.t • 
.. Naaonabla ~_ bet.,.. ts- aml lab_ on ta. .. heDd anA 
UO~7 an4 pne;ra1 appl1oa.bl1tt,' on the o~. Tills p1'OO~, 
.. _.rll1e4 etn-ll_. lnYol"esoonYcra1= of the trit1ua in ttu. 
aampl. to water by oombuatlon w1 tll oopp$JI' oz1da tn Hale4 tubes. 
oou.otton of tz-ltlat-a. vat.r 'bJ' ~ 41atU1atlon and 4et~ 
atton of the ra41oaotl'91-, !n tibe wat.r bJ llquid aolntlUatlcm. 
.ount1D;. a, &::mplorf,ns VM'U.1.1m taan1.fo1da for the ~ tube aeal-
Sag .. ad wat8.vw-d.1atll1atloa stope. a larsa 11~ ot aaarpl •• were 
~ a1mu1t1meou.al,.. 
t'be teobD1qu. __ -.11ed t;o the stu4,. or tbe dtotribut1on or 
b:ttl.tell c!!.h7dvotaoh:;akrola 1n vanOWl tllsu.ea. 'blood" and __ 
.. t .. of "'". !be tntd" .... label.4 ~,_h1.t.~ prepe:re4 
hI' the W~ tctCl.m1q,_ .... obta1ne4 from a commol'Olal aou.rc_. 
~cat1on. and olu.Waott'tl'isatiOD or lalX'4e4 and UP1abe:le<l 
OGDp<Nr1da weN Oa:M:"le4 out In ~r to obta1n a pNparatlOD. ,,1:l1oh 
... as pure as possible both ~oal.1,. and rfil41OCb.emloallJ'. sam,.. 
plea or the unlabeh4 and labeled 41hYU:rotachysta»o1a WN reo.,... 
lt6 
talllMd: ,se'ftNl t1M. ho'm metb71 alcohol. Tlul p~ot. from 
each :recry8talllaation _va eubjeoted to melt1ng point 4ete~ 
'tlona, and to ultre:n.olet and tntl"'aNd anal:;r •••• Radioactivity 
_~nt8 w.," ale. pe."'omed atter each reo1"1stall1aat:ton to 
a.temine it tad.t1atac1 41l'.a.yc1.rotac_ ... J1Ol2 of oCll.tant 8pee1n. 
ac tl'f'1 ty was being atta;l~ .«:rba data .bom theBe anr4,.... ehowed 
that tho labde4 P"PUfl":1on va. .~ biBb purtt,. attertbe MOonct 
-, ." ,". ~. ' 
NC.,.ta111aatlon siMa tJbe meltlDs pO!llta mel the ult ... vs.olet and 
tntral'Mapeot1"a. obtalllfIJd ""10.8. no dpltta_t 41,tteNnoea 'be-
twaeJl thla p.I'elJ>&l"atiCftl ern4 the preparatlea atter ~. to'Utr. and 
ft.'" HOryatalUa .. t1on •• It wa- .a • ..,.ve4, h...,.".r., that the lIP"l. 
fto _tift tJ' lOt the tl'i ti*," OOIfpound bOOaM 1... and 1 ••• wt th 
1noreadns n~ ot l'''lT.~a11,t .. tlomh This vaa tOtD! to 'be p..-l ... 
maPll,. due to an UObalp ~ the trl ttum of the laMledoaapOUl'14 
vltlbthe ~11e .olwnt uaedt_ the XteOl'7stalllaatlo1ua., 1M-
...... 1,., '1118 .~. 000\11"'8 bew.e the Vit!_ or the ~ .. 
~ p-oup or cU.hydNtuhy8teP012 and the ~ b,ydrogen 
otthe aetb.8a01. Although 'bhe ap8Oltl0 aotint,' aeeaae4 to b4J ap-
~ a 11ldtl118 value atMr fl_ 1'eC'tl"'1$taUl •• tlordJ, the p .. ,':-.... 
• atd.on Of .ooapOUhd ot COllstent .,..1'10 act1.s.t7 va. not ~ 
nod M.7 ~ at tbi& t_. i'he apeo1t1c aotldt'y .~ the %iesul. 
tant AT.10 woldd have been mUon to. low tor use mthe In Ylvo 
a'flu41 •• when one· .. neldex. the aM. otadm1nlstl-atlOD and the 'blo-
lost6a1 M.lutlon aubeequen' to .amlni.tnt!_. It w. 4eelde4 to 
UH 'bhe tvl.. l'e01'7'fJtalltHd A1'.10 liIb10h ft. ~u.:b. tOl.' our p~ 
po.a. \'hue a doae ~ 2 & 10' cOUIlta pOl' m4r1u~ or the tw1ce n-
ft., 
~.'(\\111 •• 4 dlh7dHtaah7ste:t-012 ... a4nd.n1stered In all the I!Nb-
"qUODt ard.1ttal Upe~nt.. The dJ.at71butlon of tr1 'ium-labeled 
41h14Ntaoh78two12 b ... 1OU8 tissue., blood. and oDreta of rat. 
Wd atu4led atv..s.ous t1M tn~8 atter the 1ntraper1 toneal 
ln~tlon of the ~oun4. 
'1'1e dataobta1n.ed from tu_ t1Jn.e stu41es ahoved that the mat. 
~..atlon 0'1 Nd1oao"Y1ty in the llver,apleen, lddn.,., an4 
__ 1. oo~ 24 hOu::Ve arte Injecti_ of the cU.h:ldrotubfat.rol. 
'nor to, and .tol1ow1ag the 24 hOUl" lnteM'al. .u$etltlaU,.11 "1. 
tM~tl_ of 1"a41ou\t'9'lty WQA ob •• no4 1n th ... tl ..... 
'!he.. Haul t. aM 'hPJ a1m!1at- to tho.. repOI"" h,.Kodtoek (U •. ) 
'Who .twd.e4 the fat •• 1" C1l&..v1 t~ n In Nta. Ue t0un.4 that the 
11 •• oonMine' the 1~8t amount .~ :x-atU.oaotlY!t7 (S.~ at ttl. 
aose) 14 hO't.U"a art_ htjMtlon of the laMle. c..,.... 'f'htt 8mOQD. 
of r-ai_tlYlty tn the .,lee and lddaey vas ...u !n Ooapar-1sOA. 
!'be lapge ~t of 1'f'loactl'flty %'eo~ !.n the 11 .... 1' 1ft .. a-
peete •• tnce it t. aM of ~ moat aotd:nll" _tabOlldng OJ.'*SC'8 1n 
the 11047 an.d 18 lmfJWn to be lDt;1matel,. bT01Y.4 1n the _tabo11_ 
of stefttde. fM l"u4ioaetl n t;y in the blOOd .el"Ull dee1" .... 4 steed-
:t . 
117 V1 th t.lu, "hiGh 1. 6.apeoted, liMe the organs remoY. same r4 
the trittated 1..1'-'0 tpmapottt •• in the blood •• tbe blood pe1"ft .. _ 
tu ft~lou. t,ta .. a. The Wtle1 Y91ue or tbe ~1o.,tlvlt7 in the 
blood at tho 4 hoult tntenal wu abOUt o.~ of the do-. Po~ • 
• 1abt hoU.Pa afte:r lnjeotion thl .... 1,. doo:t'1tased to an almoat tn-
d .. tftom1; quanti",. being 0.02" or tb$ 4086. 
ltJ 
!be ra41eact1V1ty l'oun.d tn thAt t_ea acoounted tor tn. major 
8X"t of the per oet reooverecl d1J.t11ng each of the t1me lntervals. 
dUP hours after injeotion appl'Oxtmate17 1,,4;1' of tAb. dO$8. wa. N-
OftNd ltl th$ .teo .. _ AlthOUSh this Q.Ua'1t1t,' 1. not large, 1t 40ea 
l'UClt al..moat Tot: o£ the total do. :r$OO"fG~. :1btl n41oaotl vitr 
oo .... re<t In ~ feceG 1nereaaed rapldl., with t!ae. At tho eight 
our period It amounted t.o 13.S:~ t4 the 40 ••• Dui.DI tb;e tol1w1ng 
1me tntena1_, tbe incorporation &t l"a41oaotd:vi.'tJ' 1n ,he t .... t.D-
rease4 bUt not as ~. P01"tr-eiSh' bOUl"8 af'~ injeGtloa thtt 
_ee, fIOCfJWltM tv .. 11 ttl. more tban 1~ of the 40 .. reo"" .... 
~ the ap_Ul0 aetlnt., o~ the tece. ~_ •• thO per cea. 
of the ln3Hted l"adioutlvS;t7 NOOVOH4 al:lOVe4 .. 1bOrea.. 1Itl1oh 1 
.au. to tn.UlOtlrl~ ot the reGal earetloaa. ICo4t.ek '1·l,.) bd abOWn 
that the -3- pat1 or the pa410e0t1v1ty hom a&dmlltend. 014 .... 
ted.n D ... recovered in the t .... 24 hOlU'a a.tte 1n3ectlon into 
.au. Howl'er.. 1n that lnvoGtlgatlon. n,o value. weN "ported tor 
ot!ut~ tbtelnterYala. 
!be Meend. t-OUM of _xcr.tlon, the "1"'11'18, does not _em to be 
of great s..,o,.t ... ln the 411m1natlc of ra410a0tl96 pJ-Oduota. 
~ h0Ul"8 etter 1nJeotlon the per oent or dose found 1n the viDe 
was el1pU,. lee. ~ ,~ The~ Via •• 8'bea47 1Mrea •• :tn tbls 
_ount .. the time after ad1tl1n1otnti01l lnaroue4 tNt tbe t1na1 
ftlaII obtained tor tbetor.,. ... lsn' hour lnterftl atter lnjeotlon 
.. eppX*Oxbile.te17 2.$~ or the dON reooveN4, an a1QWlt 811ght 
~ o-.pcl'ed to tna" of the fecal. _vetlon., Inve8tlgatlona w1th 
1ft. C«1tadn D h8."f'e also shown that taw ur1ne 1. net a. major patb.-
49 
ot ucretloa ot vitamin D md ita __ bola bre~ produot. 
Il (8.14). Tbe unn. um.pl •• 1Itt1Ob. _~ utr-,\to4 witb ether 8h.()tI'84 
• slp1tlcaut radio_tin •• Heno., wa:~.t--aolubl. oomponenu con-
8t1 tuted the majop part of tho pel" 0& tao •• reooveNd 1n the ~ 
7h18 mq indl"at. that tU d1lt1drotUlxyatePOla tu:14 1 ta bN*<1own 
reduct. coeur in: tb& up~ lUI _t ....... 1ubl. oonJuiatu INOh ... 
~ ... and/or aultatea. 
A n~ of' unexpected ~.au1te _" ob'ba1ned with :reaard to 
the "rum (Ut.lO!u:m 1 ••• 1a of tn. VeaiulHl an!ma18 at 'f8.r1ou· Umea 
attor .. injeoti-. Pow hoW1a atMI' ada1n18tra~loa, tdle __ ... 
oalol_ oouctpatlon ~ the ap ••• tal goup Wd 1.3 ~ above 
'the .nUOl gl'OUp. 'fhe:M. t. aOllfJ 4e.to 1n the 11 tvat1.lH whether 
A!-10 I.. a tutcw .. 81_ aot1Dl ~aloed.o agtmt. '!be above 
tlad1nSa .. port the t~}'r ¥l •• that 4ihyd'ro-tao-n,.-aterol aot. 
fttMI' qut.ek1,. upon in:t;X'aperiteeal injection. the SOl.'Wl oal.1Ull 
lewl. or the ~rlaenta1 animal ... hOUl'lJ after lnjeotloa Wft 
.aHntla1~,. tho ... as 1)bo.. of' tu control group. This ts 1n 
~ OCl1tpast to the hypel"Caleem1o .treet e1NadJ" noted. ~lv. 
hours arter the atbnntatratlcm of the labeled oompOUftCi, the aerum 
ea101Ultl 1$ve18 of the tHstedanJ.me.la ..,.t'e about t mgr' 'bel_ 'tho .. 
of the control anirtlala. Tb1s reau1t 1e tme.x.pec:te4. However. C8.fJl-
... (,) baa notGd a deerea •• tn the 8$%'Um cal01_ level. of ft-
Obl:t:to rats 6 hours afte$.' adnr!n1stpation of v1tam1n D. 'fventr.,tO\U' 
~. Gttel'" Injeot!an of the labeled AT-10 the expected sell"lR oal-
01_ PiN ooc'Il.'PHd. 'rho exptn .. s.m.ntal animal. exhib1ted a __ 111-
-c,reaao of 1.1 ~ above the serflll ealtdUl'll lenla or the control 
an:t_l_. ~1. b.JP~&1oem1. VfUJl>on..was Stlsta1ne4 48 hour. atter 
the "'l1niatrat1an ot 4lh,-drotaohysterol. How$ver. the se1"'lJll oal-
01um concentration or the eXpertmental gl'Ol1p val on]:,. 0.1 ma~ 
greateJit than that ot the control P&Up* Although no .fu.rther studi •• 
'.ife" oamed out. 1 t appear. that the calo1'1.mf, levels ot the e,xper. 
$..mental poup are apPl'tOachiDg ttl. val.u •• of the oontrol ~ •• 
othor workers (6,16,19) have oba61"ved tbat; tb4 bJ'PV'Caloem.14 .t't .. , 
18 mainta1ned tor a l.ongor ~r1od of t~. even aa long .a to~ 
dqa atter the tb.fJ 1213HtS,on of d1h,.dl'Q~84h11Jt,e.ol" Xt Sa pt-Obable 
1ihat the dttteHftO.' ta 4ure1d.OD. of "~. al'O Nftoot1oaa ot 
t~ d1e"U"3' res!me of the t"Ate4 ar..tmala and th. aode of a&nn1s-
tNt10u or the c.Uh7drotaolQ'sHI'01. 
BIBLIOGRAPHY .. 
1 .. AlbPlgbt. p.J s.. B1~8. T. ~f ad. li.W. Ju2.Jcowltoh 
(1938) 1JA Oomp~aOft at The Bltecte ot A..'T.-10 (d1hydl'otMh7-
etel!'Ol) And Vttcd.n D On 08101_ iU'!dl Phosph01"Wl MeiJebOll_ In 
!typopatHlt'h.yPold1.tI J. Olln. Inftst*k 11t 317 
2. A1b~lgbt. F •• U.w. Sttlkowlbeh, and. a. B1~.ltS (19)9) tilt. 0 .. 
pm.on Of "!'be Ef't$Ot. 01 Vitamin n, A.T ... 10. Md P:U'a~4-
Eatl'GOt On 1'he Dl8fll'*4QMd Metabollam Ot'Rloltot." J. elm. In-
".st. lS, 165 
4 •• ...,.,.. r., .4 J. Robe.'. C,,,,, " ... ,..-teJdl.IatlGll 01 
OdOl_ In BlOOd Sewaft J. t..P. aDC1 elin. .... Ita. 958 
$. 0 .. 1 __ • A., atl4 G. Hollunger (t9~) -Ttl. ErrM' Of' Vitamin D 
On the· CI.1a-I.o Mi4 ltna'bctlI..1t _ft pb7a101 ... ..u ..... ..,311 
6. MltO'be • ..,.. g.w., an4 p. 'MMSeI' (1942) GTbtt Mft"tabOlia Of Oal-
eila .Ia4 ~ U ~ BJ' y...s.ou .10"' ..... a_"la" 
.. ' I. ftQ1dt4. llfit· m 
T. r-toOhe....,., E.W •• and F. Me ... ,.. (1911.2) -An JIn1'W\tlon Of VaJil .. 
0U8 Mct1Jbo4l fl_ The at ... .., Of Dtb¥~.teo1· ~01. 
~?81 
sa 
' __ ural A6nlnl,tHtlQ1l or A Mass1 .... Doa. or Vlt_ina 1) On 
. 1be nt.t~!but1. in Ra' Tls$U.es" BJ,Mbe:m, J. • 2l&.f 
• Pl.Ml*" L. • .a If. Pl ..... "Ste"!"- ,.' e4it1cn. 19S9. Rein-
hel4Pu'bll.1Jh1nI C..,.... New Y01"k. p,143 
·0. B~, 11., .1.1.. :.von, .. A. -Y.P1ooI (195S) "s.a.. on 
fttada D AM RelattK! oompoUft4e. XV. !he. Pattern Of' 'J.'lbe Photo-
obemloa1 Comrel"'alon ot 'tb.e P~v1 t.1d.n3 D- ft_. tJ-av. oldrta.tt 
.lAt 1230 
1'. ~. S •• A. V_l_. .... A.L. he ..... , (1.-) -Studt •• -
ft'-in D Aa4 _i.ted ~. 'I. Cow ..... 'fs1on O~ fbe 
80belle ~ae4 Pol' !bo Photoohad.c·d O'onDl"8ton Of '1'h8 p~ 
9S'amlu D, In 'art1oular With ~ IfO 'ft1. n •• ot' ~ 
Pl"ftltem1ne n- llee.. 'ftY. ob.lW. IS. '71 
12. Bolt •• P. (19.) ttwann Iat Bl. l'etanle Mit A.'1! •• 10 ZU Be-
bande1nf· Dtu:taobe _ct.\IobMOhr. ~ 18)0 
13. ,.... ... R.I., • .11. Gupta, c. reman .... 4., &tad., .b4 S.V • 
.t.II. (1960) "Det.-.ttoD Of '1*rS:tlua In Bloloslea.l l .. tel"'-
ltd.'" ANh. M~ B1opb"$., §b 89 
, .... ltOdtt •• II. tt9f6) "!he Fate Of c14..Labtt1e4 Vt.tamta Da In !be 
Rat- Bto~ J • .!k. as' 
.. ,. ~. K. ("sa) ·O ...... lle !&ttM" Of DlhJ'4M'_h.,..~ 
Aftd ADOoUA ._tim Of 1T.1Mq1-',.....wateGae .. \'he ",. 
Mke ot H&d1o~ In A. neal1q ~ ... tu1"$d Bono or The Ha'-
ACta. ~a,119 
16 ... Han, 'l'h.,I •• Ci4 J.R. Hoborgb. (191)9) -The ~"a1cem1e .letl 
vi'" ot lllh7drotach;Jflteftla &4 l>1~t&O_.~3 And Of f1W 
VltGr.l.bl8 Da anc1 »,. A ~_"'1," 8tu.dJ' On Ratll- Bloobem, 
lhamaOo1., " , 
11. Rapp014t. M •. '., J.A. b\l~Un; Bld~ .. ad E. HaVlJ:J.8a (1958) 
-Stu41N On vttulm1_ D Aact _latH C(WJpou.na.. VIIX. ,.,. ,no. 
tol$ome~t.a.tl_ Of bo¥l tamla J) And Its bradlatl_ Pl'oduote. 
Shc:trt C~oatioD· Ree. va". o~ 1L 32T 
18. Rteu. p. (19$8) ftLt'f).ellna og s... 0. iI7~arbon. B1 Bl.r>oa-
~ '1"0 ~t!um Gas- J .. p~. Chem. AL 6 
19. ROb~. J.B •• and ~. I • .. Man ('960) Ih!be 1I;n)eli9aleem1c 
AOtlv1t7 at Dth~ot~.t."12 And. J)~~ao:a,-8~3 Au4 
Of VS •• lta 1), And », Atter lDt1"'aftnfJU Inj_tl~ Of The 
~ Prepeat1ons. 11. CcxopaJ'at1ft Exper1menta 00. BataD 
Bloeh_. ~ol. It 211 
10. 3ObUberiJ .. I.., and X. Vab.J.*be~ (19$6) -z. AuIt •• uen 'OIl 
Ia .. Nn nee D!.~ftta:d.n. DrI bft. J:)'lh~~78ter1r1a'" 
B!oohGm. Z. aa,. 199 
at .• ~ •• H.A., F.S. Chen, cm.d 8. 3.-genaon (1961) "!he: IiatuN 
Of u,ttdtero1 (A.'l' ... 10) .ADd Ita Comparison With Crytlhll1ne Dt-
~_h7Ste1'8l Sf EtldOOrtno1. .M. 996 
22. 'VOrl Wet"t!er.:r., (19.!9) OUber Dl1qdPGtaohyster1nfi Ztaohr. r. 
pb7a:tol. ~ ~ '" 
'. 
tions On $1)0%'018. VIn. ·Some HI t~o t.l'u1mown lr.:'ad1atlon 
PrOttru.Gta Of Br60.te~· Reo. '~av. ~ .za., 121!.3 
24. Wester'bOt. '., and J.A. It.ettetotu.ns 'Bluaman (19S7) ''In ... " .. 
tiona On Sterola. IX. ~fttt_. Of ~.te.rol· Reo. 
trav.eM .. ~619 
IS. Wl1a'beOh. X.E • ., (19$1) ·M'l~Labe~ 137 ~ Of -a--
to t.t_ul •• To'rJlltlum Gult 3. Am. ~ soc. lit· 101) 
tJ'1lra"fiol_t AbeOl'Pt1on Data, 
Unlabeled. Recr-J&tt.ll1sed nih:'(WotaCnyate1"01a' Cceentratlon 
6.0 s 10·' ~l 1n ~ '1tOB, Blank, 9$% -OR. 
~ 2PM!I1~ 
2800 . .0.00, 
Zl60 -0.002 
Z12IJ 
2680 
2640 
26aO 
1610 
a600 
I.!IIO 
~ 
G.OGS 
·0.049 
0.2l$5 
Q.390 
0 • .393 
O.3f.1.6 
0.360 
o.m 
$t.Oo.$lO 
asao 0.9)8 
&$tO O.~ 
SOO 0..'" 
1480 0.512 
24600.460 
2440 O.SO? 
2430 o.S20 
242S 0.>23 
... 0.l4." 
tf~l 
*,,0 
"00 
2380 
2360 
2320 
2)00 , 
2280 
2SItJ) 
2P~R&d. 
O.1iS8 
0.410 
0.)20 
0.261 
0.11&.1 
0.,063 
0.001 
o.oot 
Ultrav!o1ot AbaOZ"Ptton htat 
'ht.'1a'H4. RM~.aut,,~-bp-"1aJ O~tl" 
12.0 X '°.3 ~. tn ~ BOH, .... ,_ .OK. 
~ 9Jt...,.."'. ~ 9ltlt!l.,~ 
2800 ...0._ _'0 1.009 
;n6O 0.002 24.00 0.905 
2120 0.01$ 2380 0.1$0 
2680 0.102 2,360 0.614 
2640 O.!kJI 2320 f).SOt 
2618· O.6SO a300 0.38' 
2610 
.. -
aaee 0."" 
26GO 0.780 .. 0.'6, 
$10 0.149 2200 0.02$ 
2560 0.183 
~ 1.(4, 
$0 1.01' 
2S10 '.218 
$)0 1.098 
2WlO 1.061 
Zt60 0.985 
...., 
. ,.000 
24~ 1.010 
~ 1.Clt$ 
2420 1.01S 
n 
JmAOlIlTS UD HATERXAJA 
, .. Cd .. 1ft SOlut!..cGncufmtrate4a Dis.olved 0.25 gas. pOtMere4 
oal •• m btdloatOt' (Lot No. 1939$1. Fiahel' Bel_title 00.) in 
..... 0 ala. 0'1 , 11 Naoa. Whetl aolutlon •• 'oonrpl.te. tbls .. 
dS,lute« ,. 100 ala. w:tth 41*Wle4 va-' •• 
2. OW-in In4!oatol' SOlu.tion. 1.0 ml. of t;ba oOllQntrate4 oal. 
oein 801utlon. WI.l8 dUuto4 to 100 ml •• 1f1tb diatilled vate. 
3. owt ... atan~ SOll1tt-. .... 1 ........ '1 ... et 01 ... " .... 
ge' pede 0&00, (~ 8'~ '0114.,,_ Lot No. !a.0T1. Mal-
llukHdc Chemioal 1fcll4ta) In ,S mla. of 2 I tift e4 411utMt4 to 
.. llter ldth ""ablY' <11st11184 oa:r'bonnte-bM watel'. 
4. eep,.- o.s.de .. ae.... Puob .... traa Flaber SOs.etltto Co •• 0... lie. ~74f ftlhe C..-t;ltt.. a .... 1J. 
s. Dth1<Jl:totachy.'.~2 (96.3). P\J.;vOh .... boa b RenD Roaeuoh 
LeboratOl'l •• , tno., ~lew YOI'lc Clil,.. 
6. DlbJ'VOtuA.ob78f#eN1Z.TP1t!ated. '.034 p,a. of ,... ~t 
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C .... ) ••• .01",", O,,1S0 sma. of ED'fA (,Aaal,.'tl.al Reasen'. V ... 
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110. 2023, P ..... In.t~t Co.) in one Utei' fit' toluene 
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